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REMARKS/ARGUMENTS 

This Amendment is response to the above-identified Final Office Action dated May 25, 
2005. Claims 2-8, 10-16, and 18-23 are pending in the present application. Claims 2-8, 10-16, 
and 18-23 have been rejected. Claim 2 has been amended to correct a typographical error. 
Claims 2-8, 10-16, and 18-23 remain pending. For the reasons set forth more fully below, 
Applicant respectfully submits that the present claims are allowable. Consequently, 
reconsideration, allowance and passage to issue of the present application are respectfully 
requested. 

In the event, however, that the Examiner is not persuaded by Applicants' arguments. 
Applicants respectfully request that the Examiner enter the arguments to clarify issues upon 
appeal. 



Claim Rejections - 35 U.S.C, S102 

The Examiner has stated: 

Claims 2-7, 10, 12-16 and 18-23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ishii, Japanese Application No. 122254/1999, printed on 3/10/2000. A copy of 
the US application No. 2003/0080817 is included in this Office action instead of the 
Japanese application No. 122254/1999. 

As per claim 2, Ishii discloses a circuit (Fig. 1) for reducing jitter (this limitation is 
merely the results when the circuit having the structure recited below operates) in a high 
speed serial link (this limitation is merely and intended use of the circuit), the circuit 
comprising: 

a phase-locked loop PLL (Fig. 1, see the title), the PLL comprising a VCO (VCO 6); 

a regulator (9) coupled to the PLL to provide a supply voltage (paragraph 30, lines 
3-6, i.e., "sets a power supply voltage applied to the VCO 6") to the PLL; and 

a regulator control circuit (controller 8, see Fig. 3 for details) coupled to the PLL 
and to the regulator (as shown, these elements are connected) for examining at least one 
parameter related to performance of the VCO (paragraph 35, line 2, "various parameters, 
paragraph 36, lines 1-4, one of the parameter would be the oscillation frequency of the 
VCO), including a VCO control voltage (paragraph 45, i.e., the VCO control voltage does 
not greatly change even if the oscillation frequency changes. In other words, the VCO 
control voltage is monitored by the regulator control circuit 8, when the frequency of 
oscillation changes is detected, the regulator control circuit 8 changes the power supply 
voltage applied to the VCO to ensure the VCO control voltage to remain the same) and for 
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controlling adjustments of the supply voltage based on the examination (paragraph 36, 
line 4)... 

Response to Arguments 

Applicant's argument filed 3/14/05 has been fully considered but it is not 
persuasive. 

The argument is that Ishii fails to teach of suggest the VCO control voltage is 
monitored. In paragraph 45, Ishii merely teaches the VCO control voltage rarely changes. 

As understood by a person skilled in the art, the basic operation of a PLL is that 
the VCO control voltage is generated based on the phase difference between a reference 
clock and a feedback clock. The higher the VCO control voltage, the higher the frequency 
of the clock generated by the VCO. In the Ishii' reference, Ishii teaches that the VCO 
control voltage does not greatly change even if the oscillation frequency changes because 
the fact that the regulator control circuit 8 changes the voltage level of the power supply 9 
which supplies the power for the VCO. In other words, in order to ensure the VCO control 
voltage remains constant when the oscillation frequency changes, the regulator control 
circuit 8 must have a means to directly or indirectly monitor the changes of the VCO 
control voltage. The act of "controlling adjustments of a supply voltage to the VCO based 
on the examining" is explicitly disclosed in paragraph 42, i.e., "By changing the power 
supply voltage of the VCO 6, ... the control voltage of the VCO 6 hardly changes, ..." 

Applicants respectfully disagree with the Examiner's rejections. The present invention 
provides a method and circuit for reducing jitter in a phase locked loop (PLL) of a high-speed 
serial link. In accordance v^th the present invention, the method includes examining at least one 
parameter related to performance of a voltage controlled oscillator (VCO) in the PLL, including a 
VCO control voltage, and controlling adjustment of a supply voltage to the VCO based on the 
examinations. A regulator control circuit performs this examination and controls the resultant 
supply voltage to the PLL. Through the present invention, jitter in a PLL is successfully reduced 
by examination of the parameters directly related to PLL performance without knowledge of 
absolutes in frequency from the reference clock or in operating frequency. Thus, a flexible and 
efficient approach to accommodating variations in the frequency of the incoming signal for a 
PLL of a high-speed serial link is achieved. Ishii does not teach or suggest these features, as 
discussed below. 
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Ishii discloses a PLL frequency synthesizer using a charge pump. In order to reduce the 
possibility of disturbing the drain/absorption balance of a charge pump in the PLL frequency 
synthesizer using the charge pump, when the output voltage and output current of the charge 
pump come close to their driving limits, the power supply voltage of a voltage-controlled 
oscillator is changed to cancel a change in input voltage of the voltage-controlled oscillator. The 
CPU in the controller calculates a VCO power supply voltage suitable for the frequency at the 
same time as it performs an oscillation frequency setting operation, and sends the result to the 
VCO power supply voltage setting device. A signal from an oscillation frequency setting 
frequency division number designating unit is sent to frequency division number setting registers 
in a reference divider and prescaler. The controller sends a control signal to the VCO power 
supply voltage setting device in accordance with a prospective frequency to be locked after 
switching. The VCO power supply voltage setting device adjusts the power supply voltage of the 
VCO in accordance with the signal. By changing the power supply voltage of the VCO, the bias 
of the oscillator in the internal circuit changes to change the oscillation frequency. Even if the 
control voltage of the VCO hardly changes, the frequency can be greatly changed. In other 
words, the control voltage of the VCO does not greatly change even if the oscillation frequency 
changes. This occurs because if a voltage from the VCO power supply voltage setting device is 
changed in synchronism with an output from the charge pump, two inputs cancel each other, and 
the control voltage of the VCO rarely changes. (Abstract, page 2, paragraphs 0036, 0041, 0042, 
and 0045). 

However, Ishii does not teach or suggest the "a regulator control circuit coupled to the 
PLL and to the regulator for examining at least one parameter related to performance of the 



9 



Attorney Docket: RPS920030107US1/2874P 

VCO, including a VCO control voltage, and for controlling adjustments of the supply voltage 

based on the examination," as recited in independent claim 2. The Examiner has referred to the 

controller (element 8) of Ishii as being the same as the regulator control circuit of the present 

invention. The Examiner has stated that the control circuit of Ishii must have a means to monitor 

the changes of the VCO control voltage. However, the controller of Ishii is different from the 

regulator control circuit of the present invention, because the controller of Ishii does not examine 

the "VCO control voltage." In fact, the controller of Ishii does not appear to "examine" any 

parameter related to the performance of the VCO. Instead, Ishii teaches that the controller 

calculates the power supply voltage based in a "prospective frequency." Specifically, Ishii states: 

The CPU 12 in the controller 8 calculates a VCO power supply voltage 
suitable for the frequency at the same time as oscillation frequency setting 
operation, and sends the result to the VCO power supply voltage setting device 9. 
A signal from the oscillation frequency setting frequency division number 
designating unit 13 is sent to frequency division number setting registers (neither 
is shown) in the reference divider 2 and prescaler 7. (Page 2, paragraph 0036.) 

In this case, the controller 8 sends a control signal to the VCO power 
supply voltage setting device 9 in accordance with a prospective frequency to 
be locked after switching. The VCO power supply voltage setting device 9 
adjusts the power supply voltage of the VCO 6 in accordance with the signal. 
(Page 2, paragraph 0041 .) 

Nowhere does Ishii mention a regulator control circuit that examines a "VCO control voltage" 
and that controls adjustments of the supply voltage "based on the examination" as in the present 
invention. In fact, referring to Figure 1 of Ishii, the flow of signals shown clearly illustrates that 
the controller sends a signal to the prescaler and to the VCO power supply voltage setting device. 
Nowhere does Figure 1 of Ishii show that the controller receives signals from the PLL. Clearly, 
the output voltage of the VCO is not sent back to the controller but is instead sent back to the 
phase comparator via the prescaler. Referring to Figure 3 of Ishii, instructions for the VCO 
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power supply voltage setting device come from the CPU. This is further supported on page 2, 

paragraph 0035, of Ishii. 

Furthermore, the Examiner has referred to paragraph 0042 of Ishii, apparently to show 

that the regulator control circuit of Ishii must have a means to monitor the changes of the VCO 

control voltage. However, paragraph 0042 of Ishii merely states that "even if the control voltage 

of the VCO 6 hardly changes, the frequency can be greatly changed." Specifically, Ishii states: 

By changing the power supply voltage of the VCO 6, the bias of the oscillator in 
the internal circuit changes to change the oscillation frequency. In other words, 
even if the control voltage of the VCO 6 hardly changes, the frequency can be 
greatly changed. (Page 2, paragraph 0042.) 

In fact, Ishii describes in more detail how the control voltage of the VCO hardly changes. Ishii 
states: 

The gist of the present invention is that the control voltage of the VCO 6 does not 
greatly change even if the oscillation frequency changes. Therefore, if a voltage 
from the VCO power supply voltage setting device 9 is changed in 
synchronism with an output from the charge pump 4, two inputs cancel each 
other, and the control voltage of the VCO 6 rarely changes. (Page 3, 
paragraph 0045.) 

Clearly, Ishii describes a method for controlling the control voltage of the VCO that teaches away 
from the present invention where controls adjustments of the supply voltage are based on the 
examination of the VCO control voltage. 

Accordingly, Ishii does not teach or suggest the cooperation of elements as recited in the 
present invention. Therefore, claim 2 is allowable over Ishii. 

Independent claims 10 and 18 
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Similar to independent claim 2, independent claims 10 and 18 recite, "examining at least 
one parameter related to performance of a voltage controlled oscillator (VCO)" in a PLL, and 
"controlling adjustments of a supply voltage to the VCO based on the examining." As described 
above, with respect to independent claim 2, Ishii does not teach or suggest these features. 
Accordingly, the above-articulated arguments related to independent claim 2 apply with equal 
force to claims 10 and 18. Therefore, claims 10 and 18 are allowable over Ishii for at least the 
same reasons as claim 2. 



Claim Rejections - 35 U.S.C. S103 

The Examiner has stated: 

Claims 8 and 11 under 35 U.S.C. 103(a) as obvious over Ishii, Japanese Application 
No. 122254/1999 in view of Chen (US Patent No. 5,463,352). 

As per claim 8, Ishii discloses a circuit (Fig. 1) having a regulator control circuit 
(Fig. 3) which includes a CPU 12 as discussed in claim 2 herein above wherein the CPU 12 
performs functions which requires comparator logic, measurement logic and decision 
logic as explained in claim 10 above. Ishii does not explicitly disclose the reference 
voltages generated from a bandgap based reference generator as called for in the claim. 

Chen teaches a circuit for providing different supply voltages to a PLL as Ishii's 
reference. In column 2, lines 6-12, Chen explicitly teaches the needed reference voltages 
can be generated on chip using bandgap reference voltage source. 

It would have been obvious to a person skilled in the art at the time of the invention 
was made to generate the reference voltages for comparing in the ishii's CPU 12 using on 
chip bandgap reference voltage source, i.e., incorporate a bandgap reference voltage 
source in the CPU 12. The motivation would be to reduce the number of components 
needed to implement the circuit... 

' Applicants respectfully disagree with the Examiner's rejections. Dependent claims 8 and 
1 1 depend from independent claims 2 and 10, respectively. Accordingly, the above-articulated 
arguments related to independent claims 2 and 10 apply with equal force to claims 8 and 11, 
which are thus allowable over the cited references for at least the same reasons as claims 2 and 
10. 



12 



Attorney Docket: RPS920030107US1/2874P 

Furthermore, Applicants agree with the Examiner that Ishii does not expUcitly disclose 
reference voltages generated from a band gap-based reference generator. To cure the defects of 
Ishii, the Examiner has relied on Chen and has referred to the column 2, lines 6-12, of Chen as 
teaching that reference voltages can be generated on chip using a bandgap reference voltage 
source. 

Chen discloses a supply voltage tolerant phase-locked loop circuit that can operate at a 
plurality of dissimilar supply voltages. By adjusting the frequency range of a PLL based on the 
power supply voltage, the same PLL design can operate at different supply voltages. (Abstract.) 
However, Applicants respectfully submit that Chen does not teach the band gap-based reference 
generator, as recited in dependent claims 8 and 11. Referring to column 2, lines 6-12, of Chen, 
"a bandgap reference voltage source" is mentioned but nowhere does Chen show how to use the 
bandgap reference voltage source in the same way as the band gap-based reference generator of 
the present invention. Furthermore, Chen does not teach or suggest a band gap-based reference 
generator that is "coupled to comparator logic, the comparator logic coupled to measurement 
logic, and decision logic coupled to the measurement logic and to the comparator logic," as 
recited in dependent claim 8. Therefore, claim 8 is allowable over Ishii in view of Chen. 

Similar to dependent claim 8, dependent claim 1 1 recites a "regulator control circuit" that 
includes a "band gap-based reference generator for establishing the predetermined voltage 
levels." As described above, with respect to dependent claim 8, Chen does not teach or suggest 
this feature. Accordingly, the above-articulated arguments related to dependent claim 8 apply 
with equal force to claim 1 1 . Therefore, claim 1 1 is allowable over Ishii in view of Chen for at 
least the same reasons as claim 8. 
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Remaining dependent claims 3-7. 12-16, and 19-23 

Dependent claims 3-7, 12-16, and 19-23 depend from independent claims 2, 10, and 18, 
respectively. Accordingly, the above-articulated arguments related to independent claims 2, 10, 
and 18 apply with equal force to claims 3-7, 12-16, and 19-23, which are thus allowable over the 
cited references for at least the same reasons as claims 2, 10, and 18. 



In view of the foregoing, Applicants submit that claims 2-8, 10-16, and 18-23 are 
patentable over the cited references. Applicants, therefore, respectfully request reconsideration 
and allowance of the claims as now presented. 

Applicants' attorney believes that this application is in condition for allowance. Should 
any unresolved issues remain, the Examiner is invited to call Applicants' attorney at the 
telephone number indicated below. 



Conclusion 



Respectfully submitted. 
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